was occupied periodically for 2 years. This study was designed to examine (1) if DOC concentrations and radiocarbon signatures in the deep ocean are temporally variant and related to the concentrations and fluxes of sinking and/or suspended POM, and (2) how DOC concentrations and radiocarbon signatures in the eastern margin of the North Pacific compare with those in the central North Pacific gyre [Williams and Druffel, 1987] . To help evaluate these relationships, the concentrations, fluxes, and •4C natural abundances of both suspended and sinking POC were also measured during this 2-year period; results of this aspect of the study are presented separately [Druffel et al., 1996] . During the course of this study, both normal and E1 Nifio-Southern Oscillation (ENSO) conditions were encountered, further allowing us to compare DOC concentrations and radiocarbon signatures during periods of typical and atypical meteorological and organic matter flux conditions.
Materials and Methods

Study Site
The area chosen for this study has been occupied every 3-4 months since 1987 by Smith et al. [1992b Smith et al. [ , 1994 . This production drives a seasonally varying vertical flux to the deep ocean at station M, with a primary peak occurring in early to mid summer and a secondary peak in the late fall .
Station M was occupied on six separate occasions from July 1991 to July 1993 (Table 1 ). The flux rate of POC at 50 m above bottom (mab) at this site ranges from less than ---2 mg C m -2 d-1 during nonupwelling periods to greater than 20 mg C m -2 d -• during the summer (Table 1) .
During the 1992 ENSO event, near-bottom POC flux rates were significantly lower than those measured during the summers of 1991 and 1993. As shown by Baldwin et al. [1998] , climatic perturbations such as the 1992-1993 ENSO event caused significant interannual deviations from the normal seasonal pattern and greatly reduced the maximum POC flux typically observed in summer (Table 1) . Thus station M waters and sediments experienced a protracted period of low POC flux, in contrast to the two annual maxima in flux rates normally observed at this site Baldwin et al., 1998 ].
Sampling Methods
All sampling preparations and sample processing procedures were conducted using organic-and isotopic-contamination-free protocols [Druffel e! al., 1992] . Seawater samples were sample collection for ---30 min prior to tripping. Bottles were kept closed and covered in the ship's lab at all times in order to reduce contamination from atmospheric and other sources.
Seawater for both total Dec concentrations and Ax4C measurements was gravity filtered directly from the sampling bottles through a precombusted (525øC) 147-mm-diameter GF/C (1-/•m nominal pore size) glass fiber filter. Samples were collected in precombusted 1-L glass bottles with Teflon-lined caps for measurements of A14C in Dec (DeC-A•4C). All samples were stored at -20øC in the dark until analysis. The sample collection, processing, and storage protocol used here was found not to contribute any measurable blank carbon to the samples. As part of the larger study at station M, concentrations and Ax4C signatures of suspended and sinking Pec were determined concurrently with Dec concentrations and A•4C, and sampling details and results are presented by Druffel et al. [1996] . In addition to Dec, samples were also collected at the same times and from the same sampling bottles for dissolved inorganic carbon (DIC) concentrations and A X4C signatures, [Schultz, 1995] and salinity and oxygen.
Short-Term Collections for DOC and A14C of Surface
Waters
During the occupation of station M in October 1992 (Pulse 15 cruise), seawater samples were collected from 85-m depth at 1-to 2-day intervals in order to document short-term fluctuations of DOC concentrations and A•4C in surface waters. This depth was selected because (1) it exhibited significant variability in DOC concentrations and A14C between early cruises and (2) it was located at or near the chlorophyll maximum [Bianchi et al., 1998 ]. It was not possible to perform these collections on all days or at the same time on each day. Samples were collected and stored as was described above. In addition to DOC and A•4C, dissolved oxygen concentrations were also monitored. Seawater samples (650 mL) were initially acidified to pH 2-2.5 with 85% H3PO 4 and sparged free of inorganic carbon for 45 min with ultrahigh-purity nitrogen or oxygen. All steps of this procedure were carried out following the transfer of the thawed sample from the sample bottle to an optically clear quartz vessel designed to interface directly to a vacuum extraction line. The quartz vessel containing the sparged seawater sample was irradiated at the focal point of a 2400-W, mediumpressure mercury arc UV lamp equipped with reflector assembly (Canrad-Hanovia Co., Newark, N.J.) for 120 min. Following irradiation, the CO2 evolved from the oxidation of DOC was purged from the quartz vessel using ultrahigh-purity nitrogen, transferred to the vacuum extraction line through a KIO3 trap to remove C12 gas, cryogenically purified, and quantified using an absolute pressure gauge (MKS Corporation). The At station M, seasonal profiles of DOC (Figures 2a and 2b) and A•4C of DOC (Figures 3a and 3b) Table 3 ). If the DOC added to these depths is all modern (i.e., -+70%o), then the greater slope is largely due to the effects of the mixing of this modern material with proportionally less Table 3 ) due to the absence of corresponding temperature and/or salinity measurements in many cases.
Analytical Methods
Concentrations
• [1992] (Figures 3a and 3b) . This offset in A•4C was accompanied by concomitantly higher DOC concentrations at nearly all depths at station M compared to the NCP (Figures 2a and 2b) . Because some part of the offsets between station M and the NCP could be due to differences in isopycnal depths between the two sites, especially at depths above the main thermocline, sponding DOC pool. Instead, the deep ocean DOC pool appears to be controlled by longer-term inputs (POC dissolution, lateral advection) and losses (selective adsorption and/or "stripping out" of DOC during periods of elevated POC flux rates) resulting from the combined effects of interactions with organic and inorganic particles as well as other sources and sinks which have yet to be quantified. We hypothesize that differences in the DOC pools between the seasonally productive eastern North Pacific and the oligotrophic north Central Pacific arise from qualitative and quantitative differences in the sources and sinks of DOC between the two regions, as well as from the interactions between DOC and both organic and inorganic particles in the water column.
